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[57] ABSTRACT 

An optical compensation device prccompcnsatcs opti 
cal aberrations which are not rotational-symmetrical 
but symmetrical in relation to two or more perpendicu 
lar, possibly equiangularly turned planes through the 
optical axis. Such aberrations develop in optical sys 
tems in which an optical image is being scanned in two 
dimensions by means of two or more prisms which dur 
ing the scanning operation rotate around axes perpen 
dicular to each other and to the optical axis. At least 
two cylinder lenses the axes of which coincide with the 
optical axis, which lenses are spaced a short distance 
relative to the focal length of the lenses and which are 
positioned symmetrically relative to the plane of sym 
metry of the aberrative images or one or more pairs of 
perpendicularly crossed lenses, both lenses in one pair 
having the same refractive power, the axes of which 
lenses coincide with the optical axis and are mutually 
spaced a short distance relative to the focal length of 
the lenses, effect the precompensation operation. One 
or more rotational-symmetrical lenses generate arbi 
trary refractive power and corrects rotational 
symmetrical aberrations of the image. 

8 Claims, 2 Drawing Figures 
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OPTICAL COMPENSATION DEVICE 

BACKGROUND OF THE INVENTION 
The present invention refers to compensation of opti 

cal aberrations which are not rotational-symmetrical 
but symmetrical in relation to two or more perpendicu 
lar, possibly equiangularly turned planes (i.e. 45° be 
tween the planes) through the optical axis. 
Such aberrations develop for instance in optical sys 

tems in which an optical image is being scanned in two 
dimensions by means of one pair of rotating prisms 
which are perpendicular to each other and to the opti 
cal axis of the system. ’ 
Heretofore it has not been possible in a satisfying 

manner to compensate such optical aberrations. Ac 
cordingly, one object of the present invention is to ac 
complish a compensation or precompensation device 
which to low costs provides a satisfying solution of the 
said problem. 
Compensation and precompensation devices accord 

ing to the invention ful?lling this and other objects are 
de?ned in the attached claims. 

SUMMARY OF THE INVENTION 

The optical compensation device must compensate 
such optical aberrations which are symmetrical in rela 
tion to at least two orthogonal planes through the opti 
cal axes of the system but which are not rotational 
symmetrical. This is especially necessary for the pre 
compensation of such optical aberrations which de 
velop in optical systems in‘ which the optical image is 
being scanned in two dimensions by means of two or‘ 
more prisms which during the scanning operation ro 
late around axes which are perpendicular to each other 
and to the optical axes. The compensation is achieved 
by utilizing at least two cylindrical lenses, the axes of 
which coincide with the optical axis of the system and - 
which are mutually spaced a short distance relative to 
the focal distance of the lenses. The cylindrical lenses 
are positioned symmetrically relative to the plane of 
symmetry of the aberrative image. Additionally, one or 
more additional rotational-symmetrical lenses can be 
added to bring about correction of any possible remain‘ 
ing rotational-symmetrical aberration of the image. 

If the device is utilized for compensating optical op 
erations which are not rotational-symmetrical but sym-r 
metrical relative to four equiangular turned planes 

2 
scanned two dimensions by two or more prisms which 
during the scanning operation rotate around axes 
which are perpendicular to each other and to the opti 
cal axis. The precompensation device includes one or 
more sets of cylindrical lenses with each set comprising 
at least two afocal cylindrical lens systems with the sys 
tems of each set being arranged symmetrically relative 
to the plane of symmetry of the aberrative image and 
so that the planes of symmetry of the system lie in the 
optical axis. As many sets of cylindrical lenses are pro 
vided as are necessary for arbitrary correction of the 
symmetry of the aberrative optical image. 
The afocal cylindrical lens systems may provide arbi 

trary enlargement depending on the anamorphy de 
sired in the system. Further, in each of the afocal cylin 
drical lens systems all cylinder-generatrices are in par 
allel. 

Further objects of the invention and advantages ob 
' tained therefrom will appear from the description given 
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through the optical axis, the compensation is achieved ' 
by one or more pairs of perpendicular crossed lenses, 
with both lenses in one pair having the same refractive 
power, and the axes of the lenses coincide with the op-‘ 
tical axis and are mutually spaced a short distance rela 
tive to the focal length of the lenses. In the latter case, 
the prisms which scan the optical image in two dimen 
sions, are of equal thickness and the crossed lenses are 
cylindrical lenses with the planes of symmetry of the 
crossed lenses of the different pairs coinciding with the 
planes of symmetry of the aberrative image. Further, 
the planes of symmetry of the different pairs of cylin 
drical lenses are perpendicular relative to the planes of 
symmetry of the aberrative image. 
The present invention also contemplates an optical 

precompensation device of optical aberrations which 
are not rotational-symmetrical, but symmetrical in rela 
tion to two planes which, are perpendicular to each 
other through an optical system and which develop in 
optical systems in which an optical image is being 
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below of two examples of the invention which are illus 
trated on the attached schematic drawing. 

DETAILED DESCRIPTION OF THE DRAWING 

FIG. I shows a precompensation device for optical 
aberrations which are not rotational-symmetrical but 
symmetrical in relation to four equiangularly turned 
planes. ' 

FIG. 2 is a view corresponding to FIG. 1 and showing 
a precompensation device for optical aberrations 
which are symmetrical in relation to two perpendicular 
planes through an optical axis. 

Referring to FIG. I LD denotes a light detector for 
receiving visible or infrared rays. The light detector lies 
in the focal plane of an axial-symmetrical converging 
lens system L], forming a part of the optical system. To 
this also belongs a second axial-symmetrical lens sys 
tem L2 comprising an orthogonal pair of cylinder 
lenses. The lenses belonging to this pair have the same 
refractive power and their axes coincide with the opti 
cal axis. The lenses are positioned closely adjacent 
each other so that their mutual distance is substantially 
less than the focal distance. Between the systems there 
is one pair of scanning prisms PI and P2 of equal thick 
ness, which can rotate around axes which are perpen 
dicular to each other and to the optical axis A. The four 
units LD, LI, PI and P2 scan an optical image B. The 
orthogonal cylinder lens pair L2 corrects the asymme 
try of the aberrations of the image and possibly also 
partly the symmetrical aberrations. A rotational 
symmetrical lens L3 provides the desired focal distance 
to the system and corrects remaining rotational 
symmetrical aberrations of the image. 
By chosing a sufficient number of pairs of crossed 

cylinder lenses L2 a possiblity is obtained arbitrarily to 
compensate the asymmetry of the aberrations of the 
optical image. Each of the crossed cylinder lens pairs 
will then, as a pair, axially seen, comprise a rotational 
symmetrical lens wherein the aberrations which are 
being developed have the same plane of symmetry as 
the aberrations of the aberrative optical image. 
The precompensation device illustrated in FIG. 2 is 

intended to be used for the compensation of such opti— 
cal aberrations which are not rotational-symmetrical 
but symmetrical around two orthogonal planes thorugh 
the optical axis. 
LD is a'light detector for receiving visible or infrared 

rays. The light detector lies in the focal plane of an 
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axial-symmetrically coverging lens system Ll forming 
part of the optical system. A set of cylinder lenses L2 
also belongs thereto. Between the systems there is a 
pair of scanning prisms P1 and P2 which can rotate 
around axes which are perpendicular to each other and 
to the optical axis A. 
Owing to the fact that the two prisms are perpendicu 

lar to each other the resulting aberration is ‘approxima 
tively distributed around the optical axis A. The set L2 
ofcylinder lenses comprising two afocal cylinder lenses 
which are oriented in general in parallel with the diago 
nals of the aberrative image correcting the asymmetry 
of the aberrations and possibly also, partly, the 
rotational~symmetrical aberrations of the aberrative 
optical image. The rotational-symmetrical lens L3 pro 
vides the desired focal distance and corrects remaining 
rotational-symmetrical aberrations of the image. 
By using a suitable number of sets of cylinder lenses 

L2 arbitrary correction of the asymmetry of the aberra 
tive image can be obtained. 
The afocal cylinder lens systems may give rise to arbi 

trary enlargement which, however, depends upon if 
there is a wish to give rise to anomorphy in the system. 
In each of the afocal cylinder lens systems all cylinder 
generatrices shall be in parallel. 
Although this invention has been described with re 

spect to its preferred embodiments, it should be under 
stood that many variations and modi?cation will now 
be obvious to those skilled in the art, and it is preferred, 
therefore, that the scope of the invention be limited, 
not by the specific disclosure herein, only by the ap 
pended claims. 
What is claimed is: 
1. An optical compensation device for the compensa 

tion of such optical aberrations which are other than 
rotational-symmetrical but symmetrical in relation to at 
least two orthogonal planes through the optical axis, 
especially for the precompensation of such optical ab 
errations which develop in optical systems in which an 
optical image is being scanned in two dimensions by 
means of two prisms which during the scanning opera 
tion rotate around axes which are perpendicular to 
each other and to the optical axis, comprising, an opti 
cal system having an optical axis, said optical system 
including at least two prisms which during a scanning 
operation rotate around axes which are perpendicular 
to each other and to the optical axis of the system, at 
least two cylindrical lenses, the axes of which coincide 
with the optical axis of the system and which cylindrical 
lenses are mutually spaced a short distance relative to 
the focal length of the cylindrical lenses, said cylindri 
cal lenses being positioned symmetrically relative to 
the planes of symmetry of the aberrative image. 

2. The optical compensation device of claim 1 in 
cluding additional rotational-symmetrical lenses posi 
tioned along the optical axis to correct rotational 
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4 
symmetrical aberrations of the image. 

3. An optical precompensation system for optical ab 
errations which are other than rotational-symmetrical 
but symmetrical relative to for equiangular turned 
planes through the optical axis and which develop in 
optical systems in which an optical image is being 
scanned in two dimensions by means of at least two 
‘prisms, comprising an optical system have an optical 
axis, said optical system including at least two prisms 
which during the scanning operation, rotate around 
axes which are mutually perpendicular and‘perpendic 
ular to the optical axis during a scanning operation, at 
least one pair of lenses having their optical axes per 
pendicularly crossed, both crossed lenses in one pair 
having the same refractive power, the axes of said per 
pendicularly crossed references coinciding with the op 
tical axis of said optical system, said pair of perpendicu 
larly crossed lenses being spaced from one another a 
short distance relative to the focal length of the lenses. 

4. The precompensation device of claim 3 wherein 
said prisms are of equal thickness, said crossed lenses 
comprising cylindrical lenses, the planes of symmetry 
of the cylindrical lenses of the different pairs of lenses 
coinciding with the planes of symmetry of the aberra 
tive image. 

5. The precompensation device in accordance with 
claim 3 including at least one additional rotational 
symmetrical lens correcting rotational-symmetrical ab 
errations of the image. 

6. An optical precompensation device of optical ab 
errations which are other than rotational-symmetrical 
but symmetrical in relation to two planes which are 
perpendicular to each other through an optical axis and 
which develop in optical systems'in which an optical 
image is being scanned in two dimensions by means of 
at least two prisms which during the scanning operation 
rotate around axes which are perpendicular to each 
other and to the optical axis, comprising an optical sys 
tem including at least two prisms, said prisms being up 
erative during the scanning operation to rotate around 
axes which are perpendicular to each other and to the 
optical axis of the system, said set of cylindrical lenses 
comprising at least two afocal cylindrical lens systems, 
at least one set of cylindrical lenses being arranged 
symmetrically relative to the plane of symmetry of the 
aberrative image so that the planes of symmetry of the 
cylinder lens system lie in the optical axis. 

7. A- precompensation device in accordance with 
claim 6'including additional sets of cylinder lenses simi 
lar to said ?rst mentioned set to achieve correction of 
the asymmetry of the aberrative optical image. 

8. The precompensation device of claim 6 wherein 
each of the cylinder lens systems cylinder-generatrices 
are in parallel. 

It t l t ! 


